A nicotinic-like receptor mediates suppression of distortion product otoacoustic emissions by contralateral sound.
The purpose of this investigation was to provide in vivo pharmacologic characterization of a cholinergic receptor mediating the suppressive effects of medial olivocochlear (MOC) efferent activation. MOC neurons were activated by contralateral sound and the resulting suppression of ipsilateral distortion product otoacoustic emissions (DPOAEs) was monitored before and after intracochlear perfusions of cholinergic antagonists. Results revealed a dose-dependent blockade of contralateral suppression of DPOAEs by a wide variety of nicotinic and muscarinic cholinergic receptor antagonists, as well as by non-traditional antagonists of cholinergic activity. The nicotinic antagonists, alpha-bungarotoxin, curare and kappa-bungarotoxin, and the glycine antagonist, strychnine, blocked contralateral suppression at nanomolar concentrations and demonstrated similar potencies. IC50 values were 2.38 x 10(-7), 2.79 x 10(-7), 3.81 x 10(-7) and 2.96 x 10(-7) M, respectively. These agents were followed in potency by the nicotinic antagonist, trimethaphan (1.75 x 10(-6) M), the M3 muscarinic antagonist, 4-DAMP (1.88 x 10(-6) M) and the GABAA antagonist, bicuculline (2.39 x 10(-6) M). Increasingly greater concentrations of the muscarinic antagonists, atropine (9.52 x 10(-6) M), AF-DX 116 (2.72 x 10(-5) M) and pirenzepine (8.24 x 10(-4) M) were necessary to block contralateral suppression of DPOAEs. The in vivo pharmacology of this putative outer hair cell cholinergic receptor suggests that it may be a member of the nicotinic family of receptors.